Inorganic phosphate accelerates hemoglobin A1c synthesis.
The effects of inorganic phosphate (Pi), 2,3-diphosphoglycerate (2,3-DPG) and glucose-6-phosphate (G-6-P) on labile and stable hemoglobin A1c (HbA1c) synthesis were studied. After a 75 gram oral glucose administration, the rate of labile or stable HbA1c synthesis decreased in parallel to the decrease in plasma Pi concentrations. In in vitro incubations of red blood cell suspensions or hemoglobin preparations with glucose, Pi proportionally increased the rate of labile or stable HbA1c synthesis. The increase in 2,3-DPG caused by Pi explained only one fiftieth of the increased rate of labile HbA1c synthesis, and G-6-P did not affect HbA1c synthesis. The kinetic analysis of the effect of Pi showed the unchanged rate constant [K1], the decreased rate constant [K-1], and the increased rate constant [K2]. Based on these data it is concluded that Pi in its physiological range directly increases hemoglobin glycation by decreasing labile HbA1c dissociation and accelerating the Amadori rearrangement for stable HbA1c synthesis, and that Pi should be taken into account when using HbA1c to evaluate diabetic control.